i

Declassified and App_rved For Release 2012/09/26 CIA-RDP_81-00120R000100020050-0

N

G. DE CROCE , 2,307,576
RELAY SYSTEW '
Filed Aug. 2, 1940 -

Figd.

__I:. r?ﬁ
:;-: Bottery . | S8 3
= |Chorgmg o
2 g Urir? o6
= T g0 I
-= a 0 &-—rﬂ
—— 26r/ e
T

Ity

e |1 [ ] U ey

(
\<

WITNESSES: INVENTOR

ad Z/V%_%g/ Genn‘-:f'qro De Croce.

i

Declassified and ApproVed For Release 2012/09/26 : CIA-RDP81-00120R000100020050-0



Declassified and Approved For Release 2012/09/26 :

Fatented Jan. 5, 1943

UNITED STATES PATENT OFFICE

2,307,576

2,307,576

RELAY SYSTEM

Gennero De Croce, Kenmore, N. Y., assignor to
Wesiinghouse Electric & Manufactnring Com-
pany, East Pittsburgh, Pa., a corporation of

Pennsylvania :

Application August 2, 1940, Serixl No. 349,787
6 Claims., (CL 171—314)

My Invention relates, generally, to relay sys-
tems, and, more particularly, to a relay system
responsive to a smeall range of potential vari-
ations. .

In certain control systems it i{s necessary to
employ some elecirical potential responsive
means that will function to operate and control
contact elements in response to a comparatively
narrow range of potential values. An example
of such a control system is a contrcl system for
keeping a battery charged to a potential which
may be allowed to vary within only a very nar-
TOW range,

Potential responsive relays, as they Liave been
constructed heretofore, are merely contact-mak-
ing voltmeters and have the disadvantage that
they do not develop sufficient torque to make suf-
ficlently reliable and positive contact for control
purposes. A disadvantage of the use of a relay
&as & potential responsive device is that the value
of its pick-up or actuating ampere-turns 1s so
much higher than its drop-out or release am-
pere-turns that the relay cannot be made to re-
spond to a sufficiently narrow range of potential
values,

An object of my invention Is to provide a relay
system which shall function to respond to a
comparatively narrow range of potential values
and which shall make reliable and positive con-
tact for contrcl purposes.

Another ovject of the invention is to provide
8 corntrol system for a battery-charging device
which shall function to connect the battery-
charging device in charging relation to a bat-
tery in response to & comparatively narrow range
of values of battery potential.

4 further object of the invention is to provide
a relay system for control purpcses responsive to
& comparatively narrow range of potentials
which shall be simple and eflicient in construc-
tion and operation, and which shall be inexpen-
ive to manufacture, install, operate and main-
tain. -

These and other objects and advantages will
be ppparent from the following detalled descrip-
tion taken in connection with the accompanying
drawing, in which:

Figure 1 is & circvit diagram of a control sys-
tem for a battery-charging device emhodying the
principal features of vy invention; and

Fig. 2 is 8 ¢irecult diagram of anonther embodi-
ment of a control svstem for a battery-charging
device embodying the prncipal features of the
invention.

Declassified and Approved For Release 2012/09/26 : CIA-RDP81-00120R000100020050-0

10

30

40

45

illustrated in Fig. 1 of the drawing, a battery B
is connected to supply power tc & bus represented
by the conductors X and 'Y which msy be the
control or auxiliary power bus for a substation,
power station, or the llke. A battery-charging
unit as indicated 1s disposed to be connected in
cherging relation with the battery B by & relay
system comprising relays 2 aud 4 and assoclated
circuit connections when the battery potential
falls below & predetermined value, and to be dis-
connected from the battery when the battery po-
tentlal has increased {o a pradetermined value.

The embodiment of Fig. 2 includes a timing
device 6 disposed to retain the connection be-
tween the battery and the charging device for
a predetermined time after they are connected
by the potentia] responsive relay system.

Considering the embodiment of Fig. 1 more in
detafl, the relay 2 is connected across the con-
ductors X and Y in & circult which extends from
conductor X through a conductor 71, a variable
resistor 8, g conductor {0, the winding of the
relay 2, a conduclor 12, a variable resistor 14 and
a conductor I8 to the conductor ¥. A back con-
tact element 18 of the relay 2 is disposed to com-
plete a circuit for the relay & which extends
from the conductor X through a conductor 29,
the contact element {8, a conductor 22, the wind-
ing of the relsy 4, and a conductor 24 to the
conductor Y,

A contact element 28 of the relay 4 is disposed
to connect the battery-charging unit in charg-
ing relation with the battery B through a circuit
which extends from the conductor X through a
conductor 28, the battery-charging unit, a con-
ductor 30, the contact element 26, and conductors
32 and 24 to the coixductor Y. A contact ele-
ment 36 of the relay 4 is dispased to complete
a shunting circuit for the resistor 8 which ex-
tends from one side of the resistor 8 through con-
ductors 7, X, 38 and 40, the contact element 38
and a conductor 42 to the other side of the re-
sistor 8. A second contact element 44 of the relay
4 is disposed to complete an energizing circuit
for indicating devices, such as an indicating lamp
46, an alarm bell 48 and a supervisory control
relay 59, thiz circuit extending from the con-
ductor X through the conductor 38 and the con-
tact element 448 to a conductor 52, and thence
through the indicating devices 48, 43 and B0
to the conductor Y. ' :

The calibration of the energizing circuit for
the relay 2 may be so adjusted by the proper ad-
justmeiit of the variable resisters 8 and 14 as to
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1ts back contact element 18 when the battery
potential falls below a desired predetermined
value,

The relay 4 is provided with s delayed release .

device, such as a shading coll, or any other
means which {s common in the art, to delay the
opening of its contact elements when its wind-
ing is deenergized, . :

In the operation of the system of Fig. 1, with

'.the battery potential above the minimum allowe

able potential, the relay 2 will be energized and
actuated to thie position shown in the drawing,
and the relay 4 will be deenergized because of

the open-circult position of the contact element.

I8 of the relay 2. 1, now, the potential of the
battery B should fall below the predetermined
desired minimum, the relay 2 will release and
close its back contact element (8, The closure
of the back contact (8 will complete the energiz-
ing circuit for the relay 4 which will pick up s&nd
connect the battery-charging unit in charging
relation with the battery B through its front con-
tact element 28, At the same time the shunt-
ing circuit for the resister § will be closed by the
contact element §§ of the relay 4. .

The contact element &4 of the relay ¢ will also
close the energizing circuit for the indicating de-

“vices 46, 48 and 50 which will function to indicate

to the cperator at the station that the battery
potential has fallen below ihe desired minimum
and the battery-charging unit is in operation.
The supervisory contro] relay 50 may be any suite
able relay which will initiate an indication over
any suitable supervisory control system to indi-
cate to an operator at a remote station that the
battery-charging unit is in operation. The value

" of the resistance of the resistor {4 1s s0 chosen as

to provide the necessary ampere-turns to plck up

. the relay 2 when the potential of the battery B

has been increased to the predetermined desired
value. :

When the battery-charging unit has increased
the battery potential tc the desired value, the
relay 2 will pick up, opening the circuit of the
relay 4 by moving the contsct element 18 to open-
elrcuit pos'tion. After a small time delay suffi-
clent to permit the relay 2 to travel to its full
actuated position, the relay 4 will drop out to
disconnect the battery-charging unit, deenergize
the indicating devices and remove the shunt from
the resistor 8. The system will then be in nor-
mal position calibrated for release of the relay
2 vhen the battery potential drops below a pre~
delermined value, as hereinbefore described.

The system of Fig. 1 is most suitable for use
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device 8 for malntalning the connection of the
battery-charging unit In charging relction with
the battery B for a considerable Interval of time
eech time the battery potential falls below the

predetermined valus, The timing device 8 com- . -

prises a contact element 28° operated by a pivoted
lever 54 and held in open-circuit position by a
Pivoted arcuate Iink 88 which is biased by a spring
member §8. A solenold 60 is disposed to ectuate
the arcuate member against the bias of the spring
88 to permit the biasing spring 62 to mcve the
contact element 26° to closed-circuit position.
1ne arcuate member 6§ actuates an internsl
member 68 of & unidirectional clutch . device
through a shaft 68. The outer member 18 of
the clutch device is energized by an escapement
member 12 to delay its movement. The winding
of the solenold 68 is connected to be energized

in 8 circuit which s completed by the contact -

element 28 of the relay 4, which circuit extends

from the conductor X .through the conductor 14,

“he winding of the solenold €0, a conductor 18,
contact element 26 and conductors 18 and 24 to
the conductor Y.

In the operation of the system of Fig. 2 when
the relay 4 is energized In response to the re-
lease of relay 2, the solenold 60 will be energized
to rotate ihe arcuate member 5§ against the
bias of the spring &6, thus permitiing the biasing

spring 62 to move the contact element 28 to’

closed-circult position to coinect the battery-
charging unit in charging rzlation with the bat-
tery. This movement of the arcuate member 6§
will eause the Inner clutch member 6§ to rotate
freely in the counter-clockwise direction. When
the battery-charging unit is connected to the
battery and the conduztors X and Y, & potential
w1l immedfately rise to pick up the relay 2 whizh,
in turn, will release the relay 4. When the relay
4 drops out or releases, the solenotld §0 will be
deenergized and the biasing spring 58 will return
the arcuate member 56 to move the contact ele-
ment 26° to open-circuit position after & time
delay conirolled by the escapement mechanism
12 which cooperates with the outer member 18
of the clutéh mechanism. Thus the battery-
charging unit will be connected to the battery
for a definite interval depending upon the timing
adjustment of the timing device § each time the
battery potential falls below a predetermined

. value. It is to be understood that the timing
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witk a battery-charging unit of the type which |,

will increase the battery potential gradually, In
the event that a battery-charging unit in the
nature of a8 motor-generator set is to be con-
trolied by the system and connected in charging
relation with the battery B, the system of Fig. 2
mzay be employed to insure that the charging
unit be connéected in battery-charging relation

for & considerable interval of time each time it

is 50 ccnnected. It will be understood that if a
battery-charging unit, such as a motor generator,
were connected to the battery B by the system of
Fig. 1, the battery potential or the potential
across the conductors X and Y wouid immediately
risz to the potential value necessary to pick up the
relay 2, end the charging unit would bé inter-
mittently connected and disconnected from the

battery. )
The system of Fig. 2 Is generally the same as
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that of Fig. 1, except that it includes a timing 78
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device 6 is shown merely as an lustrative ex-
emple, and that any suitable timing device may
be employed for the purpose.

By the proper adjustment of the variable re-
sistors 8 and 14, the difference between the values
of the battery potent:al that will release and pick
up the relay 2 may be made very small, so that
the battery potential variation will be very small
&na & practically constant battery potential may
be maintained, :

Thus it will be seen that I have provided a
relay system which shall function to respond to
& very narrow range of potential variations, whicn
shall provide the usual relisble and positive re-
lay contatt for contral purposes, which shall S0
control a battery-charging unit as to maintain &
battery potential substantially constant, and
which shell be simple and efficient in construg-
tion and cperation and inexpensive to manu-
facture, Install, cperate and maintain,

In compliance with the.requirements of the
patent statutes, I have shcwn and described here-
in the preferred =mbodiments of my invention,
It 1s to be understoz, however, that the inven-
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tion i5 not Mmited to the precise constructions
shown and described, but 13 capable of modifica-
tion by one skilled in the art, the embodiments
shown hereln being merely illustrative of the
principles of my invention.
I claim ay my invention:
1. In a control system for a battery charging
device, a relay connected to be energized by the
. battery, calibrating means for determining the
tattery voltage value at which the relay will re-
lease, second calibrating means for determining
the Battery voltage at which the relay will pick
up, means responsive to the release of said relay
for rendering said second calibrating means ef-
fective and connecting the charging device ‘n
charging relation with the battery, and timing
" means responsive to the release of said relay for
automatically maintaining the charging connec-
tion between the charging device and the battery
for a predetermined length of time regardless of
the subsequent pick-up of the relay within the
predetermined length of time.

2. In a control system for a battery charging
device, a first relay connected to be encrgized
by the battery, calibrating means for determining
the battery voltage value at which the relay will
release, 8 second relay, circuit means responsive
to the release of the first relay for energizing the
second relay, means for so recalibrating the first
relay as to determine the battery voltage at which
it will pick up, means responsive to the actuation
of the second relsy for rendering said recalibrat-
ing means effective arg connecting the charging
device In charging relation with the battery, and
timing means responsive to said second relay for
automatically maintaining the charging connec-
tion between the charging device and the battery
for a predetermined length of time regardless of
the pick-up of sald first relay within the prede-
termined length of time. :

3. In a control system for & battery charging
device, & first relay connected to be energized by
the battery, calibrating means {or determiring
the battery voltage at which the relay will release,
& second relay, delayed release means for sald
second relay, circuit means responsive to ihe re-
lease of the first relay for energizing the second
Telay, means for so recalibrating the first relay as
to determine the battery voltage at which it will
pick up, means responsive to the actuation of the
second relay for rendering said recalibrating
means effective and connecting the charging de-
vice In charging relstion with *he battery, and
timing means responsive to said second relay for
automatically maintaining the charging connec-

icn between the charging device and the battery
for a predetermined length of time regardless of
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the plck-up of sald frst relay within the pre-
determined length of time. :

4. In a control system for a battery charging
device, a first relay connected to be energized
by the battery, calibrating means for determining
the battery voltage value at which the relay will

release, a second relay, circuit means responsive

to the release of the first relay for energizing the
second relay, delayed release means for said
second relay, circuit means responsive to the
release of the first relay for energizing the second
relay, indicating means responsive to the second
relay, means for so recalibrating the first relay
8s to determine the battery voltage at which the
first relay will pick up, means responsive to the
actuation of the second relay for rendering said
recalibrating means effective and connenting the
charging device In charging relation with the
battery, and timing means responsive to sald
second relay for automatically maintaining the
charging connection between the charging device
and the battery for a predetermined length of

time regardless of the pick-up of said first relay

. within the predetermined length of time,
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1.3

5. In a control system for a battery charging
device, a relay connected to be energized by the
bastery, calibrating means for determining the
battery voltage value at which the relay will re-
lease, Indicating means, second calibrating means
for so callbrating said relay as to determine the
battery voltage value at which the relay will
plck up, means responsive to the release of said
relay for rendering sa‘d second calibreting means
effective, actuating sald indicating means, and
connecting the charging device in charging rela~
tion with the battery, and timing means re-
sponsive to the release of said relay for autoe

matically maintaining the charging connection -

between the charging device and the battery for
& predetermined length of time regardless of the
subsequent pick-up of the relay within the pre-
determined length of time.

6. In a relay system, a relay connected to a
source of electrical power, calibrating means for
determining the voltage volue of the source of
power at which the relay will release, calibrating
means responsive to the release of said relay for
so calibrating said relay as to determine the volt
age value of the source of power at which the
relay will pick up, a control circult responsive to
the release of sald relay, ard ¢!ming means re-
sponsive to the release of the relay for auto-
maticelly maintaining said control circuit ener-
gized for a predetermined length of time regard-
less of the subsequent pick-up of the relay within
the predetermined length of time.
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